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Rozwéj dolin w strefie krawedziowej Roztocza

Pa3euTtHe poami B 30ne KpaeBoro ycryna Poctoua

The southern scarp of the Roztocze, clearly differentiated by its
relief and geological structure, corresponds to an important geologica!
limit considered as the marginal zone of the Carpathian Foredeep. That
is why it has been the object of interest of geologists and geographers
for a long time (Nowak 1922, Samsonowicz 1925, Pawlow-
ski 1938, Jahmn 1956, Maruszczak i Wilgat 1956, Bura-
czynski 1967, 1974a, Ney 1969b).

The escarpment zone of the Roztocze was developed on the line of
old structures, as it is indicated by the recent geological studies (Ney
1969b, Pozaryski 1974, Zelichowski 1972, 1974). In this area
the tectomic line separates two structural units of the Radom—Krasnik
Uplift from the Carpathian Foredeep. The zone separating these units
has been intersected by Bretonian and Laramian dislocations of the
NW-—SE direction. The contemporary tectonic image of the Roztocze
developed as a result of the Tertiary rejuvenation of faults, the develop-
ment of fault steps (NW—SE) and of the concomitant longitudinal and
transversal rift (Jaroszewski 1977). The marginal zone of the Roz-
tocze was developed in Miocene as a result of synsedimentary tectonics
connected with the formation and filling of the Carpathian Foredeep
(Aren 1962, Bielecka 1967, Muchowski 1970, Ney 1966,
1969a). !

The essential characteristics of the relief in the escarpment zone are
connected with the lithological differentiation of the Miocene deposits
and tectonics. Its further development was connected with the Quatern-
ary tectonics, as indicated by geomorphological (Pawlowski 1938,
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Jahn 1956, Maruszczak i Wilgat 1956, Buraczynsk.
1967) and geological studies (Nowak 1922, Ney 1969a, Ruhle 1969).
Recent studies indicate the occurrence of early Quaternary tectonic
movements in the escarpment zone (Kowalski, Liszkowski 1972,
Buraczynski 1974a, Harasimiuk, Henkiel 1975, Kowal-
ski 1975, Malinowski 1977, Laskowska-Wysoczanska
1979). Pawlowski (1938) and Jahn (1956) present the main
elements of the geological structure and the relief of the escarpment
zone. Maruszczak and Wilgat's (1956) investigations concern
the escarpment zone of the Roztocze Tomaszowskie, and Buraczyn-
ski's (1967, 1968, 1974a, b) relate to the Roztocze Gorajskie and Rozto-
cze Rawskie.

QUATERNARY

The Tertiary surface in the escarpment zone of the Roztocze has a di-
versified relief connected with the occurrence of fault steps and the
fossil valleys. In the area of the Sandomierz Basin, along the scarp of
the Roztocze, the Tertiary surface can be observed on 175—200 m a.s.l,,
in the fossil valley of the Gorajec in Bilgoraj on 120 m a.s.l.,, and in
Hedwizyn — 150 m asl. (Buraczynski 1967, 1974a, Lasko w-
ska-Wysoczanska 1979).

The irregularities of the Tertiary surface are covered by Quaternary
accumulations — sands, silts, till and fluvioglacial, as well as fluvial,
flood-water, slope accumulation and aeolian deposits (Bielecka 1960,
Buraczynski 1967, 1974a, Racinowski 1969).

The development of the relief of the Roztocze as well as climate
changes are reflected in the sediments deposited in the foreland of the
Roztocze. Learning more about the Quaternary formations of the San-
domierz Basin is therefore important for the reconstruction of the detail-
ed history of the development of the Roztocze. The Quaternary formations
constitute a continuous cover of changeable thickness (30—80 m). The
fullest profile of these formations has been discovered in the fossil valley
of the Gorajec in the Roztocze (Buraczynski 1967), which const-
itutes a fragment of the pre-San valley from the oldest Pleistocene
(Klimaszewski 1958, Riihle 1967). Its continuation in the San-
domierz Basin is the fossil valley discovered in Bilgoraj. It is a valley
80 m deep, filled in the base with a fluvial series dated by Buraczyn-
ski (1974) to come from the Tegelian Interglacial (Fig. 1). In the fossil
valley of the Wieprz near bLeczna Harasimiuk and Henkiel
(1980) have discovered gravels of the Miocene and Jurassic limestones in
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the oldest fluvial sediments. Formations of that sort can be found in the
escarpment zone of the Roztocze. In Hedwizyn the Jurassic limestones
occur at the depth of 125 m a.s.l. and the fossil valley near Bilgoraj is
cut to 120 m a.s.l. This points to the possibility of the Jurassic limestones
getting to fluvial sediments (Fig. 1). The occurrence of Jurassic and Mio-
cene gravels in the Wieprz valley near Leczna points to its connection
with the escarpment zone of the Roztocze and is yet another proof of
Pawtowski's (1938) conception of the pre-San’s flow through the
Roztocze and the Lublin Upland.

On the surface of the Sandomierz Basin there is the youngest sand
series (5—20 m thick) which covers the older Quaternary formations.
The sands build a plain stretching along the Roztocze with a strip 15—
25 km wide and lowering towards the Tanew valley. Along the Sopot
valley its height falls from 250 to 200 m a.s.l., and along the Lada from
220 to 190 m a.s.l. The flat aggradation plain is diversified only by dunes,
deflational basins and river valleys.

In order to acquaint with the periods of the development of accumula-
tion plain on Roztocze foreland Butrym (1982) dated the sands in the
profiles of the Lada and the Tanew valleys by thermoluminescence
analysis.

I have recognized the geological structure of the sand series in a few
profiles of the escarpment zone from Janow Lubelski to Susiec (Fig. 2).
Between Janéw Lubelski and Frampol the cover has various thickness.
This is connected with the configuration of the morraine surface. Near
Dzwola till occurs in patches on the surface, and in the Biala Lada valley
it is exposed under the sand cover 3—5 m thick.

The Biala Lada valley, cutting the sand plain, allows to trace its
structure near Niemirow. The profile (Fig. 3) points to the changeable
conditions of the sand cover development. In the base eroded till {from
the South Polish Glaciation can be found with the pavement composed
of crystalline and marble gravel (5—20 cm), which is connected with
the erosional activity. Directly on the eroded till there are fluvial sands
(layer 5), dated at 46 800 * 5600 years B.P. (Lub-58). Therefore, sediments
which constitute the Lada terrace come from the Vistulian.

One kilometer away upstream from the discussed profile in the valley
side a 30 cm thick bed of peat can be seen on the fluvial sands. The
palynological expertise of peats carried out by Janczyk-Kopiko-
wa (1972) has shown a numerous attendance and a good behaviour of
pollen and spores. Their composition looks as follows: AP — Pinus 43%,
Betula 31%, Picea 1%; NAP — Gramineae 10%, Cyperaceae 11%, Arte-
misia 2%, Ranunculaceae 2%. There is also Sphagnum 20% and Varia 1%,
not counted in 100%. The above pollen spectrum shows a pine-birch wood
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Fig. 2. Approximate disposition of geographical names occurring in the text
Orientacyjne rozmieszczenie nazw geograficznych wymienionych w tekscie

with a fairly large share of grasses and sedges which is characteristic
of cold climates. On the basis of the above data and gzological facts it
cannot be stated explicitly if the peats represent the decadent phase of
the Interglacial or come from the Interstadial.

Directly on the fluvial sands of the discussed profile there are soli-
fluctional formations of sands and loams with detached blocks of peat
(Fig. 3, layer 4). They point to the development of accumulation in cool
and humid climate conditions. The overlaying sands (layer 3), on the
other hand, dated at 37600 + 4800 years B.P. (Lub-57) were formed in
subarctic climate conditions as it is-indicated by the syngenetic frost
wedges. The frost wedges developed simultaneously with the gradual
growth of sandy terrace. The discussed sands and silts (layers 3—5)
developed in the Middle Vistulian. The second layer is constituted
by the well sorted sands of the indistinctly undulating bedding. This
points to the change in accumulation conditions, and the discontinuous
humus bed indicates a time break between layers 3 and 2. The type of
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Fig. 3. Geological section of the Biala Lada valley near Niemiréw. Late Vistulian:
1 — aeolian sand, 2 — fluvial sands stratified horizontally and in waves; Middle
Vistulian: 3 — loamy sand with solifluction disturbances and frost wedges, 4 —
solifluction disturbances of sands and loams with detached blocks of peat, 5 —
fluvial sands; Elsterian: 6 — till, erosive surface with the pavement
Profil geologiczny doliny Bialej Lady koto Niemirowa. Pozny Vistulian: 1 — piasek
eoliczny, 2 — piasek sredni i drobny warstwowany poziomo i faliscie, fluwialny;
Srodkowy Vistulian: 3 — piasek ilasty, warstwowanie zaburzone soliflukcyjnie ze
szczelinami i klinami, 4 — warstwa soliflukcyjna piaskow i ilow z porwakami bryt
torfu, 5 — piasek srednioziarnisty, rzeczny; Elsterian: 6 — glina morenowa w stro-
pie Scieta erozyjnie z brukiem

bedding and the good sorting of material points to the quiet, mainly
fluvial accumulation of the waters quietly flowing on the terrace surface.
The aeolian activity in the development of the sand plain is emphasized
by the dune.

The geological structure of the sandy plain suggests a complex origin
and variety of processes involved. In the Biala Lada valley in the Roz-
tocze the terrace represents mainly fluvial accumulation of the Vistulian.
In Radziecin it is composed of medium and an addition of fine sands,
and in Wola Katecka of well sorted medium sands (Table 1). Along the
edge of the Roztocze the deluvial deposits can be found. Near Frampol
they constitute a six meter series of bedded sands of the inclination
of 2—8°. The sandy plain in the Sandomierz Basin has a complex origin
and was formed by various processes. In the Biala Lada valley between
Sokoléwka and Niemirow the terrace is limited only to a narrow belt.
To the west of the Biala Lada valley near Niemirow, there are flat sandy
humps. They are limited by a distinct scarp and rise 5 m over the terrace.
They are built of vari-size grained sands with pavement on the surface
and frost wedges. They constitute residuals of the sandy plain of the
Central Polish Glaciation. The analysis of the geomorphological map
indicates the polygenesis of the sandy plain (Fig. 6). One can observe the
insertion of the Vistulian sands into the older cover. Racinowski
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Fig. 4. Geological section of the Tanew valley near Huta Rozaniecka (Fig. 9, section
c). Late Vistulian: 1 — structureless sand, 2 — proluvial sand, 3 — stratified sand,
inclined 10—20° 4 — fine-grained sands stratified, inclined 0—15°, and at the back
gravels and clay balls, 5 — silts, 6 — stratified sands, inclined 0—15°, Middle
Vistulian: 7 — silts, 8 — sandy clay; Early Vistulian: 9 — medium and fine-grained
aeolian sand well-sorted with silt bands, stratified, inclined 10°
Profil geologiczny doliny Tanwi koto Huty Roézanieckiej (ryc. 9, profil c). Péiny
Vistulian: 1 — piasek $redni, bezstrukturalny, 2 — piasek drobny, warstwowany,
3 — piasek gruboziarnisty, warstwowany, o nachyleniu 10—20°, 4 — piasek drobno
i srednioziarnisty, warstwowany o nachyleniu 0—15° w stropie zwiry krystaliczne
i toczence ilaste, 5 — mulek warstwowany, 6 — piasek drobny i sSrednioziarnisty
warstwowany 0—15°; Srodkowy Vistulian: 7 — mulek, 8 — glina piaszczysta;
Weczesny Vistulian: 9 — piasek sredni i drobny dobrze wysortowany, eoliczny z prze-
warstwieniami mulku, warstwowany o nachyleniu 10°

(1969) noted the surface occurrence of sands of various lithological cha-
racteristics to the west of Korytkow and dated them as coming from
the Central Polish Glaciation age.

Often, however, the occurrence of elements of different ages on a sand
plain is difficult to observe because the surface was cut on one level and
covered by the sediments from the younger aeolian phase.

The sandy plain in the easterm part of the escarpment zone between
Goérecko and Huta Rozaniecka has a similar structure. The valleys of the
Szum, the Sopot, the Tanew and the Jelen cut into the 10—20 m thick
sand cover. It is composed here of medium grained sands covering fine
siltous-grained sands. Only in the Sopot valley till has been found in
the base. The complex structure of the sandy plain is characterized by
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the profile from the Tanew valley near Huta Rozaniecka (Fig. 4). The
position of this profile near the edge of the Roztocze (1 km), in a com-
paratively large valley, influenced the great activity of the accumulation
processes.

The studied profile indicates the changeability of the conditions of
the sand cover development in the Vistulian (Fig. 4). The oldest for-
mations found here (layer 9) are well sorted sands with clearly marked
aeolian activity. Aeolian processes indicate that the sands developed in
a dry and cold climate. They are dated at 72600 *8700 years B.P
(Lub-56) and come from the Early Vistulian. Layers 7—8 testify to the
changeable conditions of sheetwash, fluvial and flood water accumulation
in the Middle Vistulian. A thick series of bedded medium and fine grain-
ed sands (layers 4—6) suggest the comparatively uniform and intensive
fluvial accumulation. The sands are dated at 32500 *3900 (Lub-55)
and (Lub-54) 29 800 * 3600 years B.P. (Lub-54). They developed in a humid
climate at the beginning of the Late Vistulian. A change of climatic
conditions is emphasized by the occurrence of pavement and clay balls.
This points to the intensification of aeolian processes as well as to the
cutting of the surface. The surface is covered by horizontally bedded
fine-grained sands which testifies to the quiet accumulation caused by
sheetwash with the participation of aeolian processes. The sandy plain
is considerably transformed through aeolian processes on the surface.
The intensification of aeolian processes falls in the Late Vistulian, when,
according to Wojtanowicz (1968) parabolic dunes developed. A large
share of aeolian processes in the development of sand covers in the earlier
Vistulian is demonstrated in the studies of Dylik (1969).

The sandy plain in the Biala Lada and the Tanew valleys have similar
granulation (Table 1). Also the heavy mineral compositions of these sands
are similar which points to the common origin of the materials. Of the
transparent minerals garnet (30—50%) and tourmaline (20—30%) decided-
ly prevail. A large share have also staurolite (ca. 15%) and epidotes
(10—20%). The till in the Niemiréw profile departs considerably from
the composition described. These are amphiboles (45%) that clearly prevait
there. Lower sands in the Tanew profile have a mineral composition
similar to the sands lying directly on the till in the Lada profile from
Niemirow (Table 2). On the basis of this fact it is possible to believe that
these sands come also directly from erosion of morain. The results of
the mineral composition studies are consistent with the figures obtained
by Racinowski (1969).

From the facts presented it results that the sandy plain developed
through the fluvial, slope and aeolian reshaping of the older covers dur-
ing the Central and North Polish Glaciations (Starkel 1972).



Jan Buraczynski

— 4+ €8 97 6T €8I 90 0T €0 2L Sl — ee ¢F 1§82 6'8¢ oO0'LE T1'89 — 61 LZZ20 002
90 €0 06 90 60 0€l €0 T ¢T LLI 998 — ¥9r 90 L'9 z'se 186 €'SL  TO0 SPT IPV0 0PI
— 4 o001 9T €2 89T — 9% 9T €6 I'6l 0T T6T 90 9't g'gL 1'% 9'8L — $'12  2L10 STI
= —gL 3 1 S%1 €0 60 ST 69¢ 2te 90 L6 €0 Sl ¥6L 16T 0't8 — o'l 1180 S01
+ — ¥o0r ST €0 2% —— €0 8T 961 90% €0 0TI + 8T 119 ke 6FL — I'6c 9¢g0 ¢'§  EBIOdIUELZ
4+ — 9L Tt 8% €12 €0 L1 LT 281 0% — 6L ¥ 1'e g'0L ©v'9T €69 — L‘0¢ €S20 0% -0¥ BnH
€0 €0 I'L ®1 ¥1 #¢1 90 T'T 90 S0 282 90 20z €T 6'¢ ¥ L8y TI8 — 8'LT 9620 07T — Maug],
— ¢0Sh <% €0 8% 01 91 9T 8¢ S'8T — ST 0SF LT ¥ PP L'18 67 PST 2630 SL
— €098 2% VE 091 81 €0 T ¥LZ 08 90 892 ¥E g‘c ¥i¥ 0'¢s SFL — ¢‘cg <910 09
€0 €02S €€ 0% Lyl 01 L0 90 €81 28 L0 ¥er €1 + 1'9¢ &'t €78 — LLT  LLT0 S¢S
— - T8 07 02 €€l €0 90 21 ¥Ig 09¢ 90 ¢91T 0T -+ 1'e¢ 8L g8 — L'6T 0020 0%
4+ — g9 €1 I'? ¥er 80 €0 €1 9LT ¥%% 80 TIT TI'T ¥ ¢% 1'ts ¥ — 9°LT LIZ0 LT
90 — €01 6% SP% 61 €1 91 61 66 €€ + <9 90 ¢ 0'¥s LFF £08 — L'6T T90°0 9T MQIIWIIN
— — 88 €67 6T GPl 90 60 20 9% 6%C — 981 67T L'L ¥89 6'¢C 0'tL — 0°LZ 9€20 27T — epe}
90 + ¢F 87 61 L'CI I'1 €T 6¢ 611 €6 + €9 + 'z %6z ¢80 9'1L. —  ¥'8C 09L°0 09 exoael el
£0 — L'9 60 ST 29T — 90 I't 2Tl 9%6¢ 90 0% + T'8 g'o¢ ¢'19 ¢'zL 60 022 T19T0 0C -OM — epe}
70 + ¥¥ LT ST 9'tl 20 6T €T 9'GI 2TP ¥EL 01 S's ¥y 19F 2'9. — 8'c¢ 90%'0 08
— €009 90 60 I'Il — €0 ¥z 961 ¥L€ 60 €6I 2T 091 Ly L'9e LTL — €82 0030 09 uwdIZpPey
— 4+ 2Z9 1 90 §9T 0T 01 60 891 9% + 10z 6% U'IT ¢ZE ¥9c 9TL — ¥LZ 980 9T — epet}
(%] = — [a]
Qg pgiegerEp o @y 2oy g g § 5 o2 235 0 30 309
&g 2 3 °° "2 2 oy Ao F GiE 3 a ) gBRE B 23 P30T
252 "5 & § B F 5 8 g 3% o 2T gf B E B3 = 2
305 N 3 &5 ® 8§ 5 B % Q 5 B = 2 0 a 592 S L
W 2 B = ~ 5 a D & & = £ B 8 Be < 2 3 sa[goig
5 g 3 " ‘g g8 .
_ sTesouTur %001 e
%001 =s[eraurt juaiedsuel], sreraurw AAeay Josdnoid urew ayj Jo ~g
anbedo Juaju0) R<

90

(ww g'0—T1'0 Bfoyel]) wauel | Apeg [aferd YORUIOP M YoAMOSEId} moyseld Yanizard mQpelaurl pepys
(Www g'0—T°0 UOTIRI}) SA3[[RA MIue] 3y} PUE BpET} Bfeld ayj Ul SPUES JdElId} ay} JO uorjisodwiod s[erautwr £AB3H g "qel



Development of Valleys in the Escarpment Zone... 91

GAP VALLEYS

Most rivers of the escarpment zone of the Roztocze flow consequently
from the Roztocze hump in the SW direction. The rivers of the Biala Lada
and the Tamew, though, have a different flow. The rivers of the Szum,
the Sopot and the Tanew cutting the edge form gap valleys with steep
rapids in the bed.

The Biala Lada flows in the Roztocze in a subsequent valley of the
NNW-—-SSE direction and after cutting the inner scarp near Katy it turns
abruptly to flow along it in the NW direction. Jahn (1956) associates.
the turn of the Biala f.ada in the escarpment zone with the rift between
the two structural surfaces and with their inclination towards the north
and the west. The river has probably made use of one of the narrow
grabens, which numerously occur at the edge of the Roztocze (M u-
chowski 1979). Near Rzeczyca the Biala Lada valley of the W—E
direction cuts diagonally the structural surface, thus forming a gap valley
with rapids in the bed. Cutting the outer edge the valley turns at the
right angle to the south (Fig. 5). In Pliocene and maybe still in older
Pleistocene the Biala Lada river flew to the SSE cutting the edge of the
Roztocze near Katy and entered the Gorajec river near Hedwizyn (B u-
raczynski 1967, 1974). The change of the river course in the escarp-
ment zone of the Roztocze is connected with tectonic activity (Jahn
1956). Apart from the change in the course of the Lada, connected with
Tertiary tectonic activity, the to-day dead valleys in the foreland of the
Roztocze point to the younger Quaternary changes of the river’s course
(Fig. 5). The evidence of the young changes in the hydrographic network
near Sokolowka and Korytkow Matly are the valleys of the Rakowa and
the Bukowa ending abruptly at the Lada valley (Buraczynski 1967).
The analysis of the geomorphological map of the Frampol environs in-
dicates that the valleys have a consistent direction (NE—SW), similarly
to other streams in the foreland of the Roztocze (Fig. 10). The Biata tada
valley departs from this direction and runs vertically, touching the upper
sections of those valleys near Sokolowka and Korytkéow Maly. A narrow
valley incised 2—3 m into the sand plain near Sokoléwka is a continua-
tion of the W—E section of the Biala f.ada and is placed 2 m over the
Biala Lada valley floor. A 2.5 km long valley links the Biala Lada valley
with the Rakowa valley. Two kilometers to the south the Biala Lada
again joins the Bukowa valley. The joining zone of the valleys is marked
along the distance of 1 km by the sandy cover eroded all the way down
to till as well as by the development of residual forms and clear water
flow lines from the Lada valley to the Bukowa valley (Fig. 6).

JFrom the morphological analysis of the valleys it appears that the
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Rakowa and the Bukowa valleys are old. They are wide, their valley
floor slope is 1%o0 and they are slightly incised into the sand plain. The
Biata Lada is a young river with an actively developing valley. The val-
ley is narrow, 100—200 m wide, cut in the rock from 2 to 6 m and has
a non-levelled gradient. In the gap valley the gradient is 2%e, at the
outer edge 5%o and near Korytkow it drops to 1.5%o (Tab. 3). Below, at
more than 5 km from the edge, the gradient increases to 3%o (Fig. 7).

In the Sandomierz Basin the Biala Lada has a little developed river-
-basin, stretching in a narrow strip along the valley, which shows that
it is a young form. It was developed in a narrow zcne through bottom
and headward erosion which can be seen from the non-levelled gradient.
Through headward erosion the Lada pulled to itself the upper river-basin
of the Bukowa.

The hydrographic changes in the escarpment zone of the Roztocze
are young which is confirmed by geomorphological studies. Even now
flood waters can be moved from the Lada valley to the Bukowa valley.
In early Holocene, before the period of intensive cutting of rivers, the
Biala bLada river-basin in the Roztocze belonged to the basin of the
Bukowa. The Bukowa valley differs in its appearance from the Holocene
erosional valleys typical of the Roztocze foreland. One may think that
it follows the old water flow lines in the Roztocze from the period of
young Pleistocene. This can be seen from the preserved sand covers from
the Central Polish Glaciation. In the Great Interglacial and partly during
the Central Polish Glaciation the Lada flew in the valley near Katy, to
the SW of the Bukowa. The gap valley was again occupied by the Biala
t.ada through the structural surface between Katy and Sokolowka. The
Biala Lada rejuvenated the gap valley cut in the Miocene rocks slanting
to the west and flew to the Rakowa valley.

The Tanew in the Roztocze flows paralelly to the inner edge in the
NW direction and at the cuter edge it turns towards the SW. The rivers
the Szum and the Sopot cut the Roztocze and foreland in rectilinear
valleys of the NE—SW direction. The rivers of the Szum, the Sopot, as
well as of the Tanew with the Jelen and the Losiniec form on cutting
the edge gap valleys with steps in the river-bed (Nowak 1922, Jahn
1956, Maruszczak and Wilgat 1956).

A typical feature of the valleys of the Sopot and the Tanew with

Fig. 5. Changes in the course of the Biala Lada river near Frampol; a — the flow
of the Lada near Katy, b — the issue of the Lada to the Rakowa valley, ¢ —
the issue of the Lada to the Bukowa valley
Zmiany biegu Bialej Lady koo Frampola, w strefie krawedziowej Roztocza; a —
przeplyw Lady kolo Katow, b — odplyw Lady do doliny Rakowej, ¢ — odptyw Lady
do doliny Bukowej
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Tab. 3. Morphometric characteristics of the valleys of the escarpment zone of the
Roztocze
Charakterystyka morfometryczna dolin w strefie krawedziowej Roztocza

Distance Height of terrace Slope
Slope
Valley fyom terrace valley
the edge absolute relative 0 floor
km m a.s.l m g0 %/00
4 240 6 1 2
0 235 6 10 S
tada 2 222 2 4 2
S 218 6 2 1.5
4 245 4 2 0.7
0 235 12 11 12.5
s 2 220 6 2 37
5 211 3 2 2.5
4 267 4 3 2.5
0 251 18 12 15
Sopot 2 240 19 3 5
B 220 9 3 )
4 252 4 1 1.5
2 250 10 1 10
Tanew 0 245 20 6 5
2 237 17 2 3
5 223 7 2 2.5

the Jelen and the Losiniec are terraces on the valley-sides (Fig. 8). The
first to notice it was Samsonowicz (1925) who distinguished two
terraces in the Sopot valley: the lower one near Hamernia, 25 m high
and lowering down the valley to 15 m, and overlooking it, the upper one,
about 1 m higher. Maruszczak and Wilgat (1956) did not take
these terraces into account while discussing the development of valleys
because of inconsiderable height and local character of the surface. De-
tailed mapping of the valleys showed those three systems of terraces in
the shape of continuous laths or isolated shelves (Fig. 7, 9). The lower
terrace is an erosive accumulation one 4 m high in the upper part of
the gap and 2 m in the lower one. The upper terrace in the Sopot valley
is 10 m high in the upper part and 5 m in the lower one, whereas in the
Tanew and the Jelen valley it occurs in small, 8 m high shelves. In the
Sopot valley one more terrace can be found in the sections of the profiles
d—e (Fig. 9). It is 13—15 m high and lowers to 8 m. It forms small isolat-
ed shelves overlooking the higher terrace with the 3—5 m high scarp.
Only at the profile e (Fig. 9) the terrace forms a 0.5 km long lath. In
consideration of the graphic effect the terraces are not separate on
the map.

The discussed rivers deeply cut the sandy terrace, whose slope in
the Roztocze area is consistent with the longitudinal profile of the valley.
In the Sandomierz Basin the terrace becomes an extensive sand plain.
The relative height of the terrace at the outer edge of the Roztocze
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amounts to 20 m and then drops abruptly down to a few meters (Tab. 3).
The terrace profile is inconsistent with the longitudinal profile of the
river. The former is convex while the latter is concave (Fig. 7). The river
cuts the sand plain incising in a few places even down to the Cretaceous
or Tertiary rocks. The longitudinal profile of the rivers of the Szum and
the Sopot is dislocated by two lines of steps and in the Tanew valley by
three. The fact of the inconsistency of the longitudinal profile of the
terrace and the valley-floor Szum was noticed by Buraczynski
(1955) and Jahn (1956). The first geomorphological characteristics of
the steps of the Tanew and the Jelen was presented by Chatubinska,
Kesik and Wilgat (1954).

The sand cover in the Roztocze foreland developed under intensive
periglacial weathering on the humps of the Roztocze (J ahn 1956). The
lack of forest cover caused violent processes of rain-wash and intensive
transportation of rubble to river valleys. In the conditions of periglacial
climate the rivers flowing from the Roztocze were characterized by great
fluctuations of water levels and by great congestion of water with the
transported rubble. They were wild rivers of the braided phase and they
gradually filled the valleys mainly with bed facies compositions (F a l-
kowski 1971). That is why the sandy plain is built up mostly of sands
The material carried out from the Roztocze and accumulated in the fore-
land was further moved and was affected by aeolian processes which,
according to Dy lik (1969), were very active in the Vistulian also in the
foreland of the Laodz Upland.

The cutting of the valleys into the sand cover took place in connection
with the postglacial change of climate and the intensification of geo-
morphological processes. This caused the change of the wild river phase
into the meandering river phase. Falkowski (1971) is of the opinion
that the meandering river phase begins only in the Boreal period and
according to Kozarski and Rotnicki (1978) it took place much
earlier, namely in the late Vistulian. Jahn (1956) as well as Marusz-
czak and Wilgat (1956) declared themselves for the postglacial
cutting of the valleys in the Roztocze. This can be inferred from the
young appearance of the valleys of the Szum, Sopot, Tanew with Jelen
and Losiniec.

The valleys cut the scarp of the Roztocze irregularly. They developed
through the undercutting of the valley-sides by the meandering river,
which is manifested by the occurrence of terraces in the vall}eys. In the
Late Holocene the valley cuts into a few meters and then forms a terrace
through side development. The next erosional period caused a deep cut-
ting. The development of great meanders formed amphitheatres deeply
incjsed in the valley sides. The trace of this activity is the formation of
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the sand terrace with a cover of muds. In the terrace there are preserved
traces of abandoned-loops with peat (Fig. 8).

The development of big meanders can be associated with the Atlantic
period. This appears both in the stages of the development of the valley
and in the filling of the abandoned-loops with peats. The earliest period
of the cutting valley is connected with the destruction of forests and the
development of agriculture in the sub-Atlantic period. At that time the
valleys cut 2—4 m deep (Fig. 8). Today the rivers are in the meandering
phase, but form only small meanders.

YOUNG QUATERNARY TECTONIC MOVEMENTS

Edges play a great part in the relief of the Roztocze. The southern
escarpment is of particular significances as it corresponds with an import-
ant tectonic line. It is composed of a number of rectilinear scarps forming
a system of steps. The tectonic style of the scarps is made of many faults
occurring in the Roztocze foreland under the cover of Quatermary for-
mations and Miocene limestones (Aren 1962, Bielecka 1967, Bu-
raczynski 1967, 1974, Ney 1966, 1969). The connection of the edges
with the tectonic lines was noticed a long time ago by many investigators
(Pawlowski 1938, Jahn 1956, Maruszczak and Wilgat
1956, Muchowski 1970, Harasimiuk 1980). The connection of
the northern escarpment of the Roztocze with the tectonic lines has been
discovered only recently. The escarpment can clearly be seen in the Por
valley on the line of the fault Zakrzew—Suléw and in the Sotokija val-
ley on the line of the Zamos¢—Rawa Ruska fault (Buraczynski
1974, 1975).

The main tectonic lines in the Roztocze have the WNW—ESE and
the NW—SE directions. The direction perpendicular to the escarpment
can also be observed in the Roztocze. These faults cut the area in the
escarpment zone into particular blocks. Within the Roztocze hump the
blocks are delimited by the asymmetric valley slopes which are the wings
of the faults (Fig. 10).

The escarpment zone of the Roztocze developed due to the Miocene
tectonics rejuvenated by the tectonics of Pliocene and Quaternary. The
tectonic activity in this zone is still active which can be seen from the
specific relief. There are gap valleys on the scarp, deeply cut in the rock
and having characteristic steps in the river-beds of the Szum, Sopot,
Tanew and Jelen. The dislocated longitudinal profile of those valleys
was, according to Nowak (1922), Samsonowicz (1925)and Jahn
(1956) the effect of neotectonic processes.
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On the basis of valley investigations in the escarpment zone it was
noticed that the rivers crossing the edge of the Roztocze are irregulary
cut in the rock. The most strongly cut are such rivers as the Sopot, Ta-
new and Jelen, towards the west, however, the cutting valleys decreases
which can be seen on the valleys of the Szum and the Lada (Fig. 7).

The valleys cutting the edge of the Roztocze incised in stages which
result from the three systems of terraces. The facts presented indicate
that incising of valleys in a short section in the escarpment zone is con-
ditioned by the epeirogenetic movements. The incision of valleys in Holo-
cene amounted to 10—20 m that is to say 1—2 mm/year on the average.
The greatest incision occurs on the edge line and it is consistent with the
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Fig.'8. Geological sections of the Sopot, Tanew and Jelen valleys; 1 — peats, 2 —
silts, 3 — fluvial sands, 4 — terrace sands, 5 — Miocene limestones, 6 — Cretaceous
gaize, 7 — terraces, 8 — a—f localization of profiles on Fig. 9
Przekr6j geologiczny przez doline Sopotu, Tanwi i Jelenia; 1 — torfy, 2 — mady
3 — piaski rzeczne, 4 — piaski terasowe, 5 — wapienie miocenskie, 6 — geza kre-
dowa, 7 — terasa erozyjna, 8 — a—{ lokalizacja profili na ryc. 9
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contemporary movements amounting in the Roztocze Tomaszowskie
to 1 mm year. It decreases towards the west, however, so that in the Roz-
tocze Gorajskie it is smaller than 1 mm/year (Kowalski, Liszko w-
ski 1972). The occurrence of three terraces shows that we have to do
here with triple manifestations of neotectonic movements — from the
Late Vistulian, early Holocene and today.

The results presented confirm Jahn's (1956) conception who on
the basis of geomorphological facts associated the incision of the escarp-
ment zone valleys with postglacial movements. For the triple manifesta-
tions of neotectonic movements declared themselves Harasimiuk
and Henkiel (1975) on the basis of three generations dissication
cracks. Also hydrological investigations confirm the manifestations of
neotectonic movements. The escarpment Zone of the Roztocze shows an
increase in the reservoir capacity of the rock and the spread of the dense
network of young dissication cracks, in connection with the decompres-
sion of the emerging massif. This is also marked by the lowering of the
surface of underground water (Malinowski 1973, 1977).

CONCLUSIONS

1. The development of neotectonic movements is connected with the
main Miocene tectonic lines. These movements cause the rise of the Roz-
tocze and the subsidence of the Carpathian Foredeep.

2. A manifestation of the Holocene movements are gap valleys on
the southern scarp of the Roztocze Tomaszowskie. In the Roztocze Go-
rajskie several changes of the Biala Lada course took place. In the valleys
of the Branew, Biala and Sanna neotectonic processes are marked by
irregular valley floor slope.

3. On the northern edge of the Roztocze there are no geomorphologic-
al forms connected with neotectonic movements. They can be observed,
however, in the hydrological formations of the Por valley.

4. The investigations of the escarpment zone valleys provided a num-
ber of detailed geomorphological facts which confirm Jahn's (1956)
conception of the postglacial neotectonic movements in the Roztocze.
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STRESZCZENIE

Strefa krawedziowa Roztocza rozwinela sie na linii starych struktur wgiebnych,
w wyniku trzeciorzedowego odmlodzenia uskokéw starych i utworzonych uskokow
schodowych (NW—SE). Rozdziela cna wydiwigniete struktury od zapadliska przed-
karpackiego. Zasadnicze rysy rzezby wigza sie ze zréznicowaniem litologicznym osa-
dow miocenskich oraz ruchéw przedpliocenskich. Dalszy rozwoj strefy krawedzio-
wej zwigzany jest z tektonikg czwartorzedowa.

Powierzchnia trzeciorzedowa w strefie krawedziowej Roztocza ma urozmaicony
rzezbe, zamaskowana osadami czwartorzedowymi o migzszo$ci 30—80 m. Najstarsze
utwory czwartorzedowe serii rzecznej z interglacjatu tegelen stwierdzono w kopal-
nej dolinie kolo Bilgoraja (ryc. 1). Potwierdza to koncepcje Pawlowskiego
(1938) o przeptywie pra-Sanu przez Roztocze. Najmlodsze utwory czwartorzedowe
Kotliny Sandomierskiej tworzy seria piaskow grubosci 5—20 m. Budujg one po-
ziom piaszczysty o zlozonej genezie, rozwiniety przez procesy akumulacji rzeczno-
-rozlewiskowej i stokowej przy wspoéludziale procesow eolicznych (ryc. 3 i 4). Po-
ziom piaszczysty rozwingt sie przez przerbbke starszych pokryw czwartorzedowych
w czasie zlodowacenia srodkowopolskiego i baltyckiego.

W strefie krawedziowej Roztocza potoki sptywajg konsekwentnie ku SW, two-
rzac na krawedzi odcinki przelomowe z szypotami w korycie. Biala f.ada plynie do-
ling subsekwentng, zmieniajac kilkakrotnie kierunek biegu w strefie krawedziowej
(ryc. 5). Zmiany kierunkow zwigzane z trzeciorzedowg dzialalnoscig tektoniczng
oraz mlodoczwartorzedowg aktywnoscig tektoniczng. Biala f.ada ma niewyrownany
spadek, waskg i gleboka doline oraz slabo rozwiniete dorzecze ciggnace sie waskim
pasem wzdluz doliny (tab. 3, ryc. 6). Jest to forma mloda przecinajaca poprzecznie
wspoélczesnie martwe goéorne odcinki dolin Bukowej i Rakowej.

Potoki Szumu, Sopotu i Tanwi przecinajg krawedi tworzac doliny gleboko
wciete w podloze skalne. Wcinanie potokéw w piaszczysty poziom przebiegalo nie-
rownomiernie. Na zboczach utworzyly sie trzy terasy erozyjne w postaci waskich
poélek (ryc. 7, 8, 9). Natezenie proceséw erozyjnych zwigzane bylo z postglacjalng
zmiang klimatu oraz zmianami rzeki roztokowej w meandrujaca. Wiek poziomu
piaszczystego oraz analiza teras wskazuja, ze weciecie rzeki na kilka metréw na-
stapilo w starszym holocenie. Najwieksze poszerzenie doliny oraz utworzenie du-
zych meandrow przypada na okres atlantycki.

Profil podiluzny potokéw w strefie krawedziowej jest wklesty, a profil podiuz-
ny terasy wypukly. Niezgodno$¢ ta dowodzi istnienia ruchéw podnoszgcych na Roz-
toczu. Wcigcie dolin ograniczone jest do kilkukilometrowej strefy krawedziowej,
zwigzane z ruchami podnoszacymi. Wynioslo ono w holocenie 10—20 m, to jest 1—
2 mm/rok. Najwigksza gleboko$¢ dolin przypada na linie krawedzi i jest zgodna ze
wspoélczesnymi ruchami wynoszacymi na Roztoczu Tomaszowskim 1 mm/rok. Wy-
stepowanie teras erozyjnych wskazuje na trzykrotne przejawy ruchéw tektonicz-
nych, ze schylku Vistulianu, w starszym holocenie i w okresie wspolczesnym.
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PE3IOME

30Ha Kpaesoro ycryna PocToua pa3BuTa Ha JIMHMM APeBIMX IPyOMHHBIX CTPYK-
TYp, B pe3yJbTaTe TPETUYHOrO OMOJIaXKMBaliuMA AapeBlinx cbpocoB u ¢opMupOBaHUA
ctyneHyatnix cbpocoB (C3—HKOB). OHa pa3pesifieT BbIABMHYTbIe CTPYKTYPbI OT Nnpen-
Kapnatckoro nporuba. OcHOBIIble 4epThbl peabeda CBA3aHbI C JUTOJOTUYECKON AUD-
depenumanmert MuOLEHOBBIX OTJIOMXEHW U C ABUIKEIIUAMU IPOMUCXOAMBLIMMU Nepen
nauouenoM. Janbueiiuee pa3BUTHMe 30HbI KPaeBOro yCTyla CBS3aHO C Y€TBEPTHUUHOMN
TEKTOHUKOWN.

TpeTutunaa MOBEPXHOCTL B 30He Kpaeworo ycryna Pocroua mmeer pa3HooGpa3siibii
penbed, 3aMaCKMPOBAliHbIA 4YeTBEPTUYHbLIMM OTJOXKEHUAMU MOLIUOCTBIO B 30—80 M.
Camble apeBliMe 4YeTBepPTU'HbIE OTJOXKEHMA alJIOBMAJIbHON CEePUM U3 MexJIennu-
KOBMA TereJjiell HaWAeHbl B MCKOMaeMoy joauie okKojao r. Buaropan (puc. 1). D10
noaTBepxAaer MHeHue ITaBiaoBckoro (1938) o ToM, uto npa-CaH nepemnibiBaja yepe3s
Pocroye. CaMble MOJIoJble OTJIOXKEIIUA YeTBepTHHHOro nepuona CalJOMMUPCKOM KOTJIO-
BMIibl CO3JalOT CEPMIO NMECKOB MOLHOCTBI 5—20 M. Onm ciaraloT necyaHMUCTbIA ropu-
30IIT CJIOXKIIOTO TreHe3uca; Pa3BUTLIA MNpoOLEeccaMM PeYHO-NMOBOAKOBOM M CKJIOHOBOM
AaKKyMyJALUUM NPU y4aCTHMM 30JI0BbIX npoueccoB (puc. 3 u 4). IlecualnucTblif TOPU3OHT
(cno#t) pa3BuT nyTeM npeobpa’loBaHMA APEBHUX YHYETBEPTUMYHBLIX IIOKPOBOB BO BpEMA
CpeaHenoJIbCKOro ¥ 6anTUACKOrO oJieJeHeH uit.

B 30nHe KpaeBoro ycryna PocToua MOTOKM MMEKT KOHCEKBEHTHOE HalpasJjeHue
na KO3, obpa3ya Ha ycTyne moamibl npopbiBa u3 ObicTpbiyamMu B pycinax. Peka Beina
Jlana Teder cyOCceKBEHTHOM HOOJNMHOM, U3MEHAA MHOTOKPAaTHO HamnpaBJieHWe B Ipe-
Jejlax KpaeBoro ycryna (puc. 5). VMiaMeHeHMA HaNpaBJ€liuif CBA3alibl C TPETUYHOM
TEKTOHMKOM, a TaKXe C BepXHeUeTBePTHMYHOM TEeKTOlINUECKON aKTUBHOCThIO. Beisa
Jlana uMeeT HeBbIpaBHEHHOE MNajenue (HAKJOH), Y3KYIO U rpybOKYI0 NOJMHY, a TaKXKe
cnabo pa3BuTbiit Gacceifil, NPOCTUPAIOLIMIICA Y3KMM [IOACOM BAOJbL AO0JAMHBLI (Taba. 3,
puc. 6). 3To Mononaa ¢opMa noOmNepeyHo MNepeceKaiollads MEpTBble IiblHe BepXIiue
oTpe3Ku aoaun Bykoson u Pakopoi.

IToroku llymy, ConoTy u TanBM nepeceKalT KpaeBoi ycTyl co3gaBas ray6okue
[OJIMHbI Bpe€3aHHble B CKaJibl OCHOBaHUA. YraybieHue 0JMH MOTOKOB IPOMUCXOIMUJIO
sranamMu. Ha ckiaoHax o6pa3oBajuchk 3 3pO3uOIiHbIe Teppachl B BUAE Y3KUX MNOJIOK
(puc. 7, 8, 9). MHuTelnCUMBHOCTL 5PO3MOHHBLIX MpoueccoB GbLia CBA3aHA C MOCJee HU-
KOBbIM M3MEHEHMEM KJMMaTa, a TakXe C npeobpa3oBanueM PEKU IMPOTOYHON B Meall-
ApoBy10. BO3pacT mecyaHMCTOro CJIOA, a TaKiXKe aHaJMU3 Teppac YKa3bIBalOT, YTO
yraybnenue peku Ha HECKONbKO METDPOB MPOM3OLIJIO B Hadaje rojioneHa. Paciumpe-
1ue J0JMHbI M obpa3oBanue 6GOJBLIMX M3BMJIMH MPOMIOLLIO B aTJaHTHUECKOM Bpe-
MEHMU.

ITIpofonbubLt NMPOUAL MOTOKOB B 30H€ KPaeBOro yCTYNa BOTHYTBLIA, a NMpPOAOIbL-
HBIA NPO(UNL Teppacbl — BbINYKJbI. DTO HECOTJacUe CBUAETEJBLCTBYET O MMEBLUMX
MecTo 1a PoOCTO4bI0 BOCXORALIMX ABUKeNHMHA. YriaybieHue nOAMH OTrPaHUUYEHO JO
30Hbl KPa€BOIO YCTyna LUMPHHOM HECKOJbKMX KHUJIOMETPOB, MoaBepraBUIECA BOCXO-
AALUMM OBUKENUAM. VIX BeIMUMHBI QOCTUTAM B rojoueHe 10—20 M, T.e. 1—2 MM/ron.
Camasa 6osbwaa raybuua nOaMiI cOBmajaeT C JMHMEN! KpaeBOro ycryna M CTOMT
B COrJjlacCMM C COBPE€MEHIIBIMY BOCXOAALUMMM ABUKEHUAMU AOCTHTAIOIMMM B Npeaesax
Tomauwosckoro Poctoua 1 Mm/roa. Hanuume 3po3MOHHBIX Teppac yKa3blBaeT Ha Tpex-
KpaTHOe MNpOABJieHMEe TeKTOHMYECKUX ABIIKEHMI?, B KOHLe Bucrynana, B APEBlieM
roJjioueHe ¥ B HaCTOALllee BPEMHA.



